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Homologous genes from different species assy be succesfutly cloned by utilizing the 
PGR process (i-3). Since this becomes an increasingly attractive alternative to 
conventional low stringency screens. It is interesting to know which minimal 
homolgy a prime needs in order to be effective for the PCR process. We have 
addressed this question by testing a preexisting set of primers on defined DNA 
templates. The latter were obtained from subcloned pieces of the hunchback genes 
oi Drasophila melanogasttr and Drosophila virllis (4) In the tests we used always 
one primer with a perfect homology and one primer with a partial homology in 
order to amplify pieces with a length of 200-lOOOnt. The amplification products 
were resolved on agarose gels. Table I summarises the results; Primers with a 
length between 17-20nt need at least three homologous nucleotides at their 3 '-end 
for successful priming. Weak priming was however also obtained with a long 
primer having only 2 nucleotides homology (Table i.n). Surprisingly, the 
remainder of the primer needs only very little homology with the target sequence. 
This is particularly clear from the cases c,d and k (Table I>. 

From these results we suggest the following criteria for primers to be employed in 
cloning homologous genes: the length should be preferably between 20-24nt and 
the three 3' nucleotides should match completely. This may be ensured by letting 
them end at a Mel or Trp residue or by synthesizing appropriate redundant oligos 
for these positions. For the rest of the primer it appears to be sufficient to conform 
largely with the prefered codon usage of the organism. This allows to reduce the 
redundancy of -the employed primers which should .in tuns reduce the amount of 
artefacts. Using primers based on these criteria we have successfully cloned the 
hunchback gene from Musca domestica (unpublished). 



TCGCAACATCGCAGCTA 

. : _ C __„_p — , .; 

CCTCCCGACGCAAGGGT 

„ aA i___„__i^ A 

GTGG—AT^A-C-A^-'r 

ATCA — AIVZG-T + 

A^ACTGATAGACGGAGC 

' S C-^A—A- - 

TCCCAAGGAACGCCAGT 
-- -A--G--C- C— - - 

ctggccgg6agcm , gag 

GC~ — -A — -T--S — - ++ 

AG—TOTO— ' ++ 

TCCT— TC—C-r— ~ + 

S-CC-TT— GT—C + 

AAGTATGGTCACAAGCC 

TTGTGGAGGCAGATGTGGGC 

A -ST— i <5-C— -C — - 

GTCGAGATGATGACCTGGCTCCTGTTTGATATTTGC 
A-GAT — - — CGACAGG —C S — G — 



Table I: Primers employed in this 
study. The homologous regions are 
indicated in italics. Dashes ■- represent 
identities. **++" means good, "+" weak 
and . no,: amplification. -^T^ PCR 
was set up as described (1); using 
cycles of 1 mitt at :95«, 2 min at 37* 
and 1 aiin at 72° for 25 cycles. 0.1 ng 
of linearized plasraid DNA 
containing the respective gene 
regions were used as templates. 
Primers f and m were retested in 
cycles with annealing at 30° and 
elongation at 65®* but remained 
negative. 

References: (1) Saiki. R.K. et al. (1988) Science 239, 487-491. (2) Gould. SJ.. 
Subramani. S & Scheffier. I.E. (1989) PNAS tt, 1934-1938. (3) Libert F. et al. (1989) 
Science 244. 569-572. (4) Treier. M, Pfeifle. C. & Tautz, a (1989) EUBO J. t. 1517-1525. 
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Homologous genes from different species may be succesfuUy cloned by utilizing the 
PCR process (1-3). Since this becomes an increasingly attractive alternative to 
conventional low stringency screens, ft ?s Interesting to know which minimal 
homolgy a prime needs in order to be effective for the PCR process. We have 
addressed this question by testing a preexisting set of primers on defined DNA 
templates. The latter were obtained from subekmed pieces of the kunchback genes 
of DmsaphUa melanogamr and Drosopftiia vMlls *4> in the teste we used always 
one primer with a perfect homology and one primer with a partial homology in 
order to amplify pieces with a length of 200-lOOOnt. The amplification products 
were -esolvcd on agarose gels. Table I summarizes the results. Primers with a 
length between l7-20nt need at least three homologous nucleotides at their 3 '-end 
for successful priming. Weak priming was however also obtained with a long 
primer having only 2 nucleotides homology (Table l.n). Surprisingly, the 
remamder of the primer needs only very little homology with the target sequence 
Th>s is particularly clear from the cases c,d and k (Table I). 

From these results we suggest the following criteria for primers to be employed in 
cloning homologous genes: the length should be preferably between 20-24nt and 
the three 3' nucleotides should match completely. This may be ensured by letting 
them end at a Met or Trp residue or by synthesizing appropriate redundant oligos 
for these positions. For the rest of the primer it appears to be sufficient to conform 
largely with the prefered codon usage of the organism. This allows tc reduce the 
redundancy of the employed primers which should in tuts reduce the amount of 
artefacts. Using primers based on these criteria wc have successfully cloned the 
hunchback gene from Musca domtstica (unpublished). 



TCGCAACATCGCAGCTA 

. r- C~— — JV---.-G. . . - 

CCTCCCGACGCAAGGGT 

— — GA-— --A ■■ • - 

GrGG~-AT~A-C-A~-~ .■./..+ 

&TCA- — AT'-.TG-T + 

AlfACTGATAGACGGAGC 

TCCCAAGGAACGCCAGT 

—A — G--C- C— . - • - 

CTGGCCGGCAGCTTGAG 

. et~:-~a — t--g — ++ 

AG — TGTC ++ 

TCCT—TC—C- -!■- + 

S-CC-TT — GT — C ■ ■ . + 

ARGTATGGTCMVCAAGCC 

— A . — c — — ■ ++ 

TTGTGGAGGCAGATGTGGGC 
A™— ST— S-G— ' — - 
GTCGAGATGATGACCTGGCTCCTGTTTGATATTTGC 
CGACAGG C ■ — G — G — 



Table I: Primers employed in this 
study. The homologous regions are 
indicated in italics. Dasfees represent 
identities. "*f means good, weak 
and *■>" no; amplification. ;The PCR 
was set up as described (1); using 
cycles of 1 min at 93?^ 2 mip at 37* 
and I aaln at 72° for 25 cycles. 0.1 ng 
of linearized plasmid DNA 
containing the respective gene 
regions were used : as. templates. 
Primers f and m were retested in 
cycles with anneailnf at 30° and 
elongation at. S5®* !>ut remained 
negative. " 

References: (I) Saiki. R.K. et al. (1988) Science 23t. 487-491. (2) Gould. S.J.. 
Subramani. S. & Scheffler. I.E. (1989) PNAS 86, 1934-1938. <3) Libert, F. et al. (1989) 
Science 244. 569-572. (4) Treier, M, Pfeifle. C. & Tautz, D. (1989> tKBO J. 8. 1517-1525 
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